OT3bIB
Ha aBropedepar nuccepramuu AreeBa Makcuma Uropesmida
«Ilomy4enne mopoNIKOB KAPOHPOYHBIX HUKEJEBBIX CILIABOB H MX MPUMEHEHHE B 4/THTHBHbIX
TEXHOJIOTUSX», IPENCTABJICHHON HA COMCKaHHE yICHO! CTENEeHH KaHIUAATa TEXHHIECKUX HAyK 110
cnenuanbHOCTH 2.6.5 «I1opoIkoBas MeTaJLTyprist ¥ KOMITO3UIIMOHHEIE MATEPUAIIED

Kaporpounsie nuxenessie crassl (KHC) ucnons3yroTes s mporUs3BOCTBA AeTanei TOpsTYEro
TpaKTa B JIBUraTeNeCTPOCHHH, paboTaomux 1pu Temneparypax 800 — 1000 °C. PazpaGorka HOBBIX
CIJIABOB W PpAa3sBUTHE TEXHOJIOTMM IIOJy4eHHs JIeTalielf HeoOXOAMMa MAJs TOBBIIIEHHS TAKTUKO-
TEXHUYECKHX XapaKTEePUCTHUK ra3oTypOMHHBIX JBATaTesnen I'TI). ITpouzBomcTBo
CIOKHONPO(YHIBHBIX H3nenuit u3 YKHC cBA3aHO ¢ TPYAHOCTSIMHE, BOSHUKAIOIMM TIPH MEXAHHUeCKOH
00paboTKe 13-32 HU3KOM INACTHYHOCTH W CTPYKTYPHOH HEOXHOPOXHOCTH CILIABOB. B CBA3M ¢ 5THM
OONBIIMMH TIEPCIIEKTHBAMU O00ONANAIOT AIIATUBHBIE TEXHOJOTHH (AT), noszBonsroLMe IOTyYaTh
H3JICIAS, MAKCUMAJIBHO NMPHOIIMKCHHbIE K KOHEYHOH IeOMeTpHH, M 00MNajarolike CTPYKTYpHOH u
XAMHYECKOH ONHOPOXHOCTBIO. OIHHM M3 DPACHPOCTPAHEHHBIX METOMOB IIONYYCHHS IIOPOIIKOB
cepuueckoii (OPMBI SBIISIETCS Ta30Bas ATOMH3ALES, OCHOBHBIM HEIOCTATKOM KOTOpPOH SBISIETCS
o0paszoBaHue Ha MOBEPXHOCTSX MOPOWIKAX Je(EKTOB — CATEUIUTOB. ABTOpPOM MpemioxeHa
TCXHOJIOTUsl MEeXaHU4ecKoi obpaborku pacnbiienHoro nopomka JKHC B maposoif Bpararomeiics
MenbHune (ILBM), koTopas 1mo3BONSET MOBBICHTH TEXHOJIOTHYECKHE CBOMCTBA IOpPOIIKa 3a CYET
yJaJleHus CaTeJUTUTOB.

Bonee nepcnekTUBHBIME XKapOIPOYHBIMA ¥ TEIIONPOBONHBIMH SIBISIOTCS CILIABEI HA OCHOBE
MOHOATIOMUHHU/A HUKEJA, ORXHAKO MPOONEMOH IJf HX HPOMBIIIIEHHOIO MPOM3BOIACTBA SBISIOTCS
HH3KHC IIACTHYHOCTD M TPEMUMHOCTOMKOCTH IpH JIE3BHHHOM MexaHHYecKodM o6paboTke. B
JICCEPTAHOHHON paboTe AreeBa M.U. 6bLia mpuMEHEHA TEXHONOTHS MOTYYCHHUS cepruuecknx
IIOPOLIKOB, ~ BKJIIOYAIOIIAsA  MOJNYYCHHE  CIUIABOB  METOJOM  CaMOPAacCHpOCTPAHSIONIErocs
BbICOKOTEMIIEpaTypHOro cuHTe3a (CBC), ux n3MmenbyeHne, KIacCHYUKAUUIO U 06pabOTKy B IOTOKE
TEPMUYECKOH T1a3MBbl. 110y deHHbIH y3ko)paKIHOHHELA cepraIecKuii MOPOITOK GbLT anpobupoBaH B
TEXHOIOrUAX ropsA4ero usocraruieckoro mpeccosanus (I'MII) u  cemexTuBHOro nasepHOro
cianenust (CJIC). BrimeckasaHHOe MOATBEPIKHAET, YTO BEIOpAHHAS COWCKATENEM IS peLIeHus
npobiieMa pa3pabOTKH TEXHOJOIHI MPOU3BOJCTBA NOPOMIKOB JKAPOIPOUHBIX HUKETEBBIX CILIABOB
aKTyaJIbHA, & METOJIBI €€ PELICHUS LeJIeCO00Pa3HEL.

B pabote mosryuens! crtaBpl Ha 0CHOBE aIOMHHEIA HAKENA ¢ 15 % Mo u ¢ 1 % Nb-0.9 % Hf ¢
TPEXYPOBHEBOH HEpPapXHYeCcKod cTpykTypoi. Jlnst cruiasa ¢ 15 % Mo nepBsiid yPOBEHb 00pasyroT
JieHNpuTHBIE 3epHa A-NiAl ¢ npocroiikamu MonuGAeHCOnEP)AMX (a3 KapOHAOB 1 00puIoB, BTOPOH
- YHPOUHSIOMHE CyOMUKPOHHBIE BhieneHrs paser (Cr,Mo), pacrpe/ieseHHbIE BIOIb IPAHHL] 3epeH,
TPETUH - KOTepeHTHBIC HaHOBbLAEIeHus (a3sl (Cr,Mo) pasmepom 10-40 HM B TelTe JeHAPHTOB [-hazsr

ocToBepHOCTL pE3yNbTATOB TapaHTHPOBAHA HCIIONH30BAHHEM KOMILIEKCA COBPEMEHHBIX
METOJOB UCCIIEIOBAHHSI.

HoBu3na 3akiouaeTcss B yCTAHOBICHHH 3aKOHOMEPHOCTEH (hOpMHpOBaHHS CTPYKTYPHO-
dasoBoro cocraBa CBC-CIUIaBOB Ha OCHOBE MOHOQIIOMHHHIA HHKEIS C LUPKOHUEM,
o0ecreYHBaIIMENOBBIIEHHYIO XKaPOCTONKOCT MPH CKOPOCTH OKHCIIEHHS Ha Bozayxe npu T= 1150 °C,
3a c4yeT 00pa3oBaHus HaHOpasMepHBIX ZrsAl30g s;

OIPEENIEHHH napaMeTpoB Tepmoobpaborku nocne CJICuIUIL, koTopsle 06ECHEYHAIOT IPOYHOCTD
criaBoB 1o 2318 MIla 3a cuer nanonucnepcHsIx Bieneruii Gasel Cr(Mo), B-hasel # KOrepeHTHBIX
MeK(basHbIX TpaHHuI 3epeH coctaBa(Moo,sCro,2)xBy 1 CrsMosC; ,

B f-crutase ¢l % Nb u 0,9 % Hf ycranosneHo BiusHHE IHCIEPCHBIX yupoysstonux (a3 Jlaseca
CooNb u CroNb, Teiicnepa NiAIHf u xapbmmos (HfiNb,)C Ha moBbIeHHE BPEMEHHOTO
cormpoTuBNIeHHs Aedopmanun npu pactsokernu ¢ 1360 MIla go 1870 MITa.

K BakHBIM pesynbTaTaM ClielyeT OTHECTH yCIENIHOe NPHMEHEHHE MEXaHHYeCKO 00paboTkH
PacIbIICHHBIX IOPOINKOB CBAPHBACMBIX XKapOIPOYHBIX HUKEJIEBBIX CIUIABOB, B PE3YNbTAaTe KOTOPOi
YAQIIFOTCSL CATEJIUTEL [0 MEXaHM3MYy TalTOBKH, TeKydecTh ciulaBa BXK159 ymyumena ma 20 %,
HAaCBINHAS IIOTHOCTS - Ha 13,7 %, mioTHOCTh yTpscku - Ha 8,1 %.



PaGora wuMeeT NpPAKTHYECKYI0 3HAYMMOCTB: [IPOBEJCHBI [IPOMBIILIEHHBIE MCIEITAHMS
OBAJIM30BAHHBIX IOPOIIKOB B TEXHOJOIMH IIPSAMOIO Ja3epHOro BeIpamuBanus B AO «Pycmomumery,
M3TOTOBJIEHBI MOJIe/bHbIe 00pasikl pabodell onarkd TYpOHHBI U COTUIA JKHAKOCTHOIO DPAKETHOTO
IBUraTesis; paspaboTana U 3aperHcTpHpOBaHa TEXHOJNOrH4Yeckas HHCTpYKums TH 59-11301236-2023
Ha IIPOLIECC U3rOTOB/IEHUS Y3KOMpaKIHOHHBIX chepuydeckux CBC-TOpoIIKoB U3 CIIaBOB HA OCHOBE
MOHOQIIOMMHH/IA HUKEIS, 3aperucTpupoBano «Hoy-xay» Ha cocTaB M crioco0 IoydeHHs MOpPOIIKa
CIlJIaBa HA OCHOBE MOHOAFOMUHHUIA HUKEJIS.

IlpencrapnenHnas K 3amure paboTa mponuia anpofaluid HAa MEXIYHAPOAHLIX HAyYHBIX
KOH(EPEHIMAX, PE3YIbTaThl OMYONHKOBAHBI B HAYYHO-TCXHHYECKHX MCPHOJMYECKHX H3JAHMSX,
pexoMenaoBaHHBIX BAK w Bxozsmux 8 Mexryrapoansie 6ubinorpadudeckue 6asbl UUTUPOBAHUS,

Marepuansl qucceprauuy B aBropedepare H3M0KEeHbI JIOTHYHO H SICHO.
B xauectse 3ameuanus 1mo paboTe ciexyeT OTMETHTH CIe/yiollee: U3 apTopedepaTa He SCHO,
H3MCHUJIUCH JIH XUMHYECKHE COCTABbI MOPOLIKOB nocie 00paboTKK B MapoBOil MEJIbHULIE.

YKasaHHbIC 3aMEYanus He CHIKAIOT [IEHHOCTH QHccepraiun. PaGora oTBeyaeT TpeGOBaHHAM 11
9 TlonoxeHust 0 NPUCYKICHHH YUCHBIX CTemeHel, yreepikaeHroro [Tocranosnenuem IlpasuTenscrea
P® or 24 centsbps 2013 r Ne 842, npeapsiBiisieMbIM K KaHIUAATCKHM quccepranusam u [lonoxenus o
MMOopsIAKe NPHCYKACHHA YUYCHBIX cTeneHe B HaIJ,HOHaJ'IBHOM HCCIICTOBATC/IbCKOM TE€XHOJIOTHYSCKOM
yausepcutere «MUCHC», a ee aBTop AreeB Makcum VropeBuy 3aciiyKuBaeT NpHCYKIEHHS YUEHOMH
CTEMEHH KaHAMAaTa TeXHHYCCKHX HAyK Mo crenuanbHoctd 2.6.5 — [lopomkoBas metajutypras u
KOMITO3UIIHOHHBIE MATEPUAITBL.

[Ipodeccop kadeapbl MeXaHHUKA  KOMIO3MIIHOHHBIX

MAaTepuaioB M KOHCTPYKIMHE, aupextop HayuHoro umenrpa

nopomkosoro marepuanopenenus [THUITY, nomenr,

nokrop TtexHumyeckux Hayk (05.16.06 — TIlopomkosas

METALTYPrusi H KOMIIO3UIMOHHBIE MAaTEPUAIIbI)

Ten.: +7 (342) 2-39-11-19, E-mail: ogleznevasa@pstu.ru

23 nosibps 2023 ., Orne3nera
Csetinana ApkaabeBHa

Haro cornacue Ha BKIIOYEHHE MOMX NEPCOHANBHBIX NAHHBIX B JOKYMEHTBI, CBI3aHHBIE C 3AIUTON
AucceprauioHHol padboTsl Areesa Maxcuma Mropesrda, u ux pansHeiinyio 06paboTKy.
e~y Ornesnesa C.A.
v

DeliepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pPA30BATEILHOE YUPEKICHHE BBICIIErO 06PAa30BAHHS
«IlepMekuit HAIHOHAIBHBIH HCCIICIOBATENLCKUHU TIOTUTEXHHYECKHI YHHBEPCHTET

Anpec: 614990, r. Ilepmb, KoMcomonsckuii mpocnekt, 1. 29

Ten. +7(342) 219-89-27, e-mail rector@pstu.ru. Oduunaisueii caiitphttps:/www.pstu.ru/
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